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Cable-routing device 

The invention relates to a cable-routing device comprising 
links that are open at the ends, joined together in pivoting 
fashion and can be angled relative to each other in at least 
two directions, said links being arranged one behind the other 
in the longitudinal direction of the cable-routing device and 
forming at least one guide channel by means of guide elements 
located radially outwards, where tensile force -absorbing pivot- 
ing joints are located between links joined together in pivot- 
ing fashion within the cable-routing device and where the links 
each display corresponding joint elements. 

Cable-routing devices of this kind are used for guiding cables, 
media lines, hoses and the like, especially in robots. 

In generic cable-routing devices, and also in the cable-routing 
device according to the invention, the pivoting joints are 
located within the cable-routing device, i.e. at a radial dis- 
tance from the respective outer guide elements; the pivoting 
joints are preferably located at the centre of the cable- 
routing device, i.e. in the middle between at least two oppo- 
site guide elements located radially outwards. This preferably 
applies to all pivoting joints of the cable-routing device. 
Consequently, at least part of the area of a guide channel for 
accommodating cables, lines and the like is provided between 
the pivoting joints and the radially most outward- lying guide 
elements. In known cable-routing devices, the links are joined 
together in pivoting fashion, where a flexible retaining ele- 
ment in the form of a wire rope or the like is provided, which 
is passed through the pivoting joints and extends over the 
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entire length of the cable-routing device in order to hold the 
cable-routing device together. As a result, the cable-routing 
device has to be disassembled almost completely by disconnect- 
ing and removing the wire rope, at least from one end, e.g. in 
5 order to permit replacement of damaged links located a distance 
away from the end areas. To assemble the chain, all the links 
facing one end of the cable-routing device, starting from the 
damaged link, then have to be fitted on the wire rope again. 
Consequently, the assembly and disassembly of the cable-routing 
10 device is a very time-consuming process. However, the use of 
cable-routing devices of this kind without wire ropes often 
fails due to the fact that the cable -routing device can then no 
longer absorb sufficiently high tensile forces. 

15 The object of the invention is to provide a cable-routing de- 
vice that is capable of absorbing high tensile forces and/or 
thrust, especially in the longitudinal direction, and whose 
assembly and/or disassembly is facilitated. 

20 The object is solved by a cable-routing device in which at 
least one pivoting joint is designed in such a way that, in 
order to form and/ or disconnect the pivoting joint, the respec- 
tive links and/ or joint elements to be joined to one another 
and/ or disconnected from one another can be joined and/or sepa- 

25 rated in a direction that encloses an angle relative to the 
longitudinal axis of the cable- routing device. The movement of 
the joint elements for connecting and/or disconnecting the 
pivoting joint preferably takes place independently of their 
fastening areas, in such a way that, for example, the joint 

30 elements as a whole can be moved in the specified direction, 
possibly together with the fastening areas of the same, and not 
only the directly acting fastening areas, such as the actual 
snap-in connecting elements. Thus, disconnection of the pivot- 
ing joint, e.g. release of the snap- in elements of the same, 

35 requires movement of the joint elements and/or the correspond- 
ing links in a direction that differs from the longitudinal 
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direction of the cable-routing device. Preferably, several or 
all of the pivoting joints of the cable-routing device are 
designed in this way. As a result of this, when a tensile force 
or thrust is applied to the cable-routing device in its longi- 
5 tudinal direction, the direction of flow of the force does not 
lie in the direction in which the links are intended to be 
joined to one another and/or separated from one another in 
order to form and/or disconnect a pivoting joint. The pivoting 
joint is therefore capable of absorbing particularly high ten- 

10 sile forces. Relatively simple disconnection and/or joining of 
the links is, however, possible if the links can be moved to- 
wards each other or away from each other in a direction that 
differs from the longitudinal axis of the cable-routing device. 
To this end, the joint elements can be provided with engaging 

15 undercuts, e.g. in the form of hook-shaped areas. In this con- 
text, the longitudinal direction of the cable-routing device is 
defined by the longitudinal direction of the cable-routing 
device when stretched out . 

20 Connection and/or disconnection of the links can essentially be 
achieved by means of a linear movement transverse to the longi- 
tudinal axis of the cable-routing device, a pivoting movement 
or a combined movement. In particular, the respective indica- 
tion of the connecting and/or disconnecting direction can refer 

25 to the immediate procedure for connecting the pivoting joint 
and/or disconnecting the same. The procedure for connecting or 
disconnecting the pivoting joint can, in particular, commence 
when the joint elements collide with each other, or when a 
force has to be overcome to disconnect the joint elements in 

30 the longitudinal direction of the cable-routing device. To 
connect the pivoting joint, the links can also initially be 
moved towards each other essentially in the longitudinal direc- 
tion of the cable-routing device, after which deflection or a 
pivoting movement relative to this direction can be carried out 

35 in order to connect the pivoting joint, without this sequence 
of movements restricting the movement of the links towards each 



other. The pivoting joints between immediately adjacent links 
that absorb tensile forces in the longitudinal direction of the 
cable-routing device preferably act by means of fastening means 
that can be disconnected or actuated independently of some or 
5 all of the other pivoting joints. 

As a result of locating the pivoting joints within the cable- 
routing device, they are more or less shielded on the outside 
by the guide elements, meaning that the pivoting joints cannot 

10 be impaired by unintentional external intervention or influ- 
ences, in addition to which, the outer side of the cable- 
routing device can be designed independently of the pivoting 
joints. Moreover, the pivoting joints located inside the cable- 
routing device can be specially adapted to the respective re- 

15 quirements, this not always being possible in the case of piv- 
oting joints located in a radially outward position on the 
links, particularly when high forces acting on the cable- 
routing device have to be taken into account, especially high 
tensile forces or lateral forces. 

20 

The joint elements of interconnected links can be designed as a 
joint body, particularly a joint ball, and a corresponding 
joint body receptacle, particularly a ball socket. A ball-and- 
socket joint of this kind permits spherical movement of the 

25 links joined together in pivoting fashion relative to each 
other, at least within a given range. Where appropriate, the 
movement of the links can, however, also be further restricted 
in one or more directions. Where appropriate, the joint body 
can also be designed more as a hinge pin and the joint body 

3 0 receptacle as a hinge sleeve, whereby hinged movement in one 
plane can essentially be enabled. 

The pivoting joint is preferably designed in such a way that 
the direction for connecting the joint elements to form the 
35 pivoting joint and/or for disconnecting the pivoting joint 
encloses an angle of 45° to 135° , preferably 60° to 120°, par- 



ticularly approx. 90°, with the longitudinal axis of the cable- 
routing device. A similar design can also apply, alternatively 
or simultaneously, to the direction for connecting or discon- 
necting the links themselves. This adequately ensures that the 
5 connecting and disconnecting direction of the links or the 
joint elements differs from the longitudinal direction of the 
cable-routing device, meaning that high tensile forces can be 
absorbed. 

10 Preferably, the longitudinal axis of the joint body, which can 
run through its fastening area, lies at an angle to the longi- 
tudinal axis of the cable -routing device, where, in the case of 
a ball-and-socket joint, the longitudinal axis of the joint 
body can be defined by the centre point of the ball and the 

15 centre of the fastening area of the joint ball. The axis of the 
joint body receptacle can be defined by the axis of symmetry of 
the receptacle or by the direction of insertion of the joint 
body into the receptacle when the joint body is in contact with 
the receptacle. The axis of the joint body and/ or the joint 

20 body receptacle can enclose an angle of 45° to 135°, preferably 
60° to 120°, particularly approx. 90°, with the longitudinal 
axis of the cable-routing device, without being restricted to 
this . 

25 The positive connection is preferably designed in such a way 
that a positive fit, preferably a positive fit extending over 
the entire circumference in a plane including the longitudinal 
axis of the cable-routing device, is achieved in the direction 
of traction or the longitudinal direction of the cable-routing 

3 0 device. 

The joint elements are preferably each supported by supports or 
areas of the respective link that can be designed as web- like 
areas or as bases, where the web- like areas and/or the top 
35 sides of the bases are offset relative to each other in a di- 
rection perpendicular to the longitudinal axis of the cable- 
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routing device. The joint elements to be connected are thus 
supported from different directions. The bases are preferably 
arranged in such a way that they are aligned with each other in 
the longitudinal direction of the cable-routing device. In this 
5 context, the bases can display a width that essentially corre- 
sponds to, or exceeds, the width of the joint element provided 
with the joint body receptacle, thus providing a broad support- 
ing surface. 

To facilitate positive connection, especially snap- in connec- 
tion, at least one recess or other area of thinner material can 
be provided adjacent to the receiving opening for insertion of 
the corresponding joint element, extending in its longitudinal 
direction at least partially, or completely, around the circum- 
ference of the receptacle. The recess can be designed in the 
manner of a groove or annular groove, which can be open towards 
the connecting and/or disconnecting direction of the joint 
elements or towards a direction transverse to it. The area of 
thinner material preferably extends in a direction that differs 
from the longitudinal direction of the cable-routing device. A 
positive fit over the complete circumference in at least a 
plane including the longitudinal axis of the cable-routing 
device is not interrupted as a result of this. 

25 One or both of the joint elements of a link are preferably 
located on a brace, which may possibly bear a guide element, 
where the brace displays at least one opening extending in the 
longitudinal direction of the cable-routing device, which can 
optionally serve to accommodate a line or other device, such as 

30 an elastic element like a spring bar, extending over several 
links or the entire cable-routing device, which exerts an elas- 
tic restoring force to counteract the intended deflection of 
the cable-routing device from its stretched-out position, this 
being of advantage for applications in robotics, in particular. 

35 This can be realised with braces extending in different direc- 
tions or of different designs. In this context, the braces can 
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serve to partition the interior of the cable-routing device, 
dividing it into different guide channels, partly or completely 
separated from each other, even if they do not bear any guide 
elements. Where appropriate, both joint elements of a link can 
5 be located on a common brace. Where appropriate, several open- 
ings can be provided on a brace or a base in this context, in 
the circumferential direction and/or the radial direction of 
the cable-routing device. 

10 In particular, the opening can be in front of the joint element 
in the connecting and disconnecting direction of the joint 
elements, meaning that, for connecting and/ or disconnecting the 
pivoting joint, the respective joint element must be at least 
partially, or completely, positioned in the cross-sectional 

15 area of the opening. As a result, complete disconnection of the 
pivoting joint can be prevented by the optional installation of 
a line or other device, where tensile forces acting on the 
links are, however, largely or completely absorbed by the piv- 
oting joint. This kind of installation of a line or device in 

20 the opening is also not absolutely necessary. 

The brace can be designed in the manner of a base that supports 
the joint elements on one side only, and the brace can also be 
designed as a web, where the joint elements can be connected to 
25 several braces, where appropriate. Also, at least one brace can 
act on the pivoting joint, preferably two or more braces, which 
extend transverse to the connecting direction of the links and 
can, for example, enclose an angle of 60° or 90° with it, with- 
out being restricted to this. 

30 

Furthermore, the brace can be designed in such a way that con- 
necting the pivoting joint necessitates at least partial inser- 
tion of the corresponding joint element into the brace, e.g. a 
base. In this context, areas of the brace can display a guide 
35 for the corresponding joint element or the link to be con- 
nected, where the guide can permit a greater or lesser amount 
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of play for movement of the joint elements or links relative to 
each other, or constitute a guide that is essentially free of 
play. It goes without saying that, where appropriate, corre- 
sponding guide areas for connecting and/or disconnecting the 
5 links or the pivoting joints can also be provided on other 
cable-routing device designs. 

For disconnecting the pivoting joint, the joint body recepta- 
cle, which can otherwise surround the joint body almost com- 

10 pletely from this direction, is preferably provided with at 
least one opening that is preferably essentially opposite the 
receiving opening for insertion of the joint body, where a tool 
for disassembling the joint body can be inserted into the open- 
ing. Where appropriate, the pivoting joint can be released by 

15 applying linear pressure to the joint body with the tool. The 
opening is preferably provided with a shoulder, against which 
the tool can be positioned in the manner of a lever, so that 
the pivoting joint can be levered apart. Where appropriate, 
however, it is also possible to provide other contact surfaces 

20 for lever-type application of the tool. Where appropriate, the 
pivoting joint can also be disconnected by lever-type skewing 
of the links relative to each other when sufficient force is 
applied. 

25 The pivoting joints are preferably of one-piece design and, 
particularly preferably, the links as a whole are of one-piece 
design, meaning that other connecting elements can be dispensed 
with . 

3 0 The links preferably form tubular elements that are closed 
around the entire circumference, apart from si it -type openings 
for the insertion and removal of lines or the like, where ap- 
propriate, meaning that the links can be assembled to form a 
flexible tube that is closed around the entire circumference. 

35 The flexible tube is preferably closed around the entire cir- 
cumference and over the entire length in all positions of the 
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link joints. The links can, however, also be of a more or less 
open design, as long as reliable guidance of the lines within 
the cable-routing device is guaranteed. 

5 At one or both ends, the links can display overlapping areas 
designed in the form of a section similar to a spherical cap, 
said section preferably extending around the entire circumfer- 
ence of the cable-routing device. The centre point of the 
spherical cap-like sections can coincide with the centre of the 

10 joint axis or the centre of the respective pivoting joint as- 
signed to the end of the respective link. The spherical cap- 
like sections at the ends can be separated by a middle section. 
Independently of this, the joint axes are, in the longitudinal 
direction of the cable -routing device, located at the level of 

15 the centre points of the curvature of the spherical cap- like 
sections and/or at the level of the largest radial extension of 
the cap-like sections. The joint axes can be located in such a 
way that they pass through these sections with the largest 
radial extension, which can be realised structurally or be 

20 present in mental extrapolation of existing sections. 

The links preferably display slit-like openings extending over 
the entire link length for the insertion or removal of lines, 
where the si it -like openings of adjacent links are located at 
25 the same level on the circumference, meaning that a continuous 
slit is provided over several links or over the entire length 
of the cable-routing device. 

Particularly if the links form a tube closed around the entire 
3 0 circumference, the guide elements can be provided with open- 
ings, preferably closable openings, or predetermined breaking 
points, through which tools, especially screwdrivers or the 
like, can be inserted into the guide channel, so that the piv- 
oting joints can be disconnected from the outside. The prede- 
35 termined breaking points can be designed as film closures, 
perforations or the like and define an opening, so that a 
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closed tube is present under normal conditions. The openings or 
predetermined breaking points are preferably located at the 
level of the pivoting joints in the longitudinal direction of 
the cable-routing device. In this context, when the cable- 
5 routing device is stretched out, overlapping areas of adjacent 
links can be provided with openings or predetermined breaking 
points that are aligned relative to each other, or the openings 
or predetermined breaking points can also be arranged in such a 
way that they are provided only on one link, such as the link 
10 lying radially outwards, and that it is possible to reach 
through into the interior of the cable-routing device when the 
links are in an angled position. 

The openings or predetermined breaking points are preferably 
15 located in the plane of a fork-like element, where the two fork 
ends are located on different sides of the plane . 

To limit the angling movement of adjacent links, the guide 
elements are preferably provided with stop areas, such as stop 
2 0 edges for flat contact of a corresponding stop of the adjacent 
link. Where appropriate, the stops can, however, additionally 
or alternatively be provided in the area of the pivoting joints 
lying radially inwards. 

25 All links of the cable-routing device are preferably of identi- 
cal design. 

The pivoting joints are preferably designed in such a way that 
they can be disconnected independently of each other, com- 

30 pletely disconnecting the cable-routing device. In this way, 
the cable-routing device can be dismantled into individual 
segments, the links of which are still connected to each other 
in pivoting fashion. The cable-routing device can preferably be 
disconnected at any desired point between adjacent links, for 

35 instance in order to be able to replace individual links. The 
remaining strand of the cable -routing device preferably remains 
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unchanged in this context. To this end, suitable means for 
positive and/or non-positive locking can be provided on the 
pivoting joints that act solely between two adjacent links. The 
means for positive locking can, in particular, be designed as 
5 snap-in means. 

An example of the invention is described below and explained on 
the basis of the Figures. The Figures show the following: 



10 Fig. 1 An arrangement of two assembled links of a cable- 
routing device according to the invention, in the lon- 
gitudinal direction of the cable-routing device (Fig. 
la, lb) and in two side views rotated through 90° 
about the longitudinal direction of the cable-routing 

15 device (Fig. lc, Id) , 

Fig. 2 A cross -sectional view of the arrangement according to 
Fig. 1 along line A-A, 

20 Fig. 3 Perspective views (Fig. 3a, 3b) of two links according 
to Fig. 1, and corresponding sectional views (Fig. 3c, 
3d) , 



Fig. 4 Side views offset by 90° relative to each other in the 
25 longitudinal direction of the cable-routing device 

(Fig. 4a, 4b) , an end view (Fig. 4c) and a sectional 
view (Fig. 4d) of a chain link of a further embodi- 
ment , 

30 Fig. 5 Various perspective views of a link according to Fig. 

4 and a perspective sectional view of the same. 



Cable-routing device 1 according to the invention (Figs. 1 to 
3) comprises a plurality of links 2, which are open at the 
35 ends, joined together in pivoting fashion and can be angled 
relative to each other in at least two directions (see Figs. 1, 
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2) , and which, according to the practical example, each display 
rotationally symmetrical outer contours. Guide elements 3, 
lying radially outwards, border the outside of guide channel 4, 
which is almost completely closed in this instance. According 
5 to the practical example, the guide elements form sections of 
the body of rotation that extend over the entire length of the 
links. Adjacent guide elements 3 are separated by slits 5, 
which extend over the entire length of the links and through 
which lines can be inserted into, or removed from, the guide 

10 channel. In this context, the links are mounted on each other 
in such a way that, in a selected arrangement of the cable- 
routing device, e.g. when the cable-routing device is stretched 
out, the slits of adjacent links run into one other, meaning 
that the entire cable-routing device displays a slit extending 

15 over its full length (Fig. 3a) . 

The pivoting joints of the links are formed by joint elements 
6, 7, which are designed in such a way that, in order to con- 
nect and/or disconnect the respective pivoting joint, the links 

20 2 to be connected to each other and/or disconnected from each 
other can be brought together and/or separated in a direction 8 
that encloses an angle relative to longitudinal axis 9 of the 
cable-routing device, which is present when the cable-routing 
device is stretched out. According to the practical example, 

25 the adjacent links have to be moved towards or away from each 
other at an angle of roughly 75° for this purpose, where the 
movement can be supported by, or combined with, swivelling 
movement of the links relative to each other. At the start of 
disconnection and/or at the end of the connecting procedure, 

30 the adjacent links and the joint elements have to be moved 
essentially through 90° relative to each other and to longitu- 
dinal axis 9 of the cable-routing device. 

Joint elements 6 and 7 of the practical example are designed as 
35 a corresponding joint ball and ball socket. Receptacle 10 of 
the ball socket displays a longitudinal axis 11, which corre- 
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13 

sponds to the neutral position of the joint ball, which is 
provided with a fastening area 12 and is located in the recep- 
tacle. Longitudinal axis 11 of the receptacle thus likewise 
encloses an angle relative to longitudinal axis 9 of the cable- 
5 routing device, this angle being 90° according to the practical 
example. Due to the inclination of the joint body receptacle or 
the ball socket, the corresponding joint element, which is 
shown as a joint ball here, makes contact with area 13 of the 
receptacle when tensile force or thrust is applied in the lon- 

10 gitudinal direction of the cable-routing device, said area 13 
enclosing the joint element around the entire circumference in 
a plane including the longitudinal axis of the cable-routing 
device. As a result, high tensile and/or thrust forces acting 
in the longitudinal direction of the cable-routing device can 

15 be absorbed by the pivoting joints. The same would also apply 
if the inclination of the ball socket and the joint ball, or 
other types of joint elements, differed from the orthogonal 
arrangement illustrated here. 

20 Longitudinal axis 6a of ball-like joint element 6, which runs 
through the centre of the ball and fastening area 12 of the 
joint element in this case, is likewise perpendicular to longi- 
tudinal axis 9 of the cable-routing device in this context. It 
goes without saying that, where appropriate, the angles between 

25 the longitudinal axis of joint body 6 and receptacle 10 that 
these enclose with longitudinal axis 9 of the cable-routing 
device can also be different from each other. 

Ball-like joint element 6 and ball socket-like joint element 7 
3 0 are each mounted on a web- like area located on a base 16, which 
bears a guide element 3 that extends virtually over the entire 
circumference of the cable-routing device. In this context, 
web-like areas 15a, b (Fig. 3d) are offset relative to each 
other in a direction perpendicular to longitudinal axis 9 of 
35 the cable-routing device. Web-like areas 15a, b, the end area of 
the ball socket and the joint ball thus create essentially Z- 
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shaped, mutually engaging connecting elements that are capable 
of absorbing high tensile forces, where it goes without saying 
that this can also be realised using other joint elements, such 
as by appropriately arranged, pin-like joint elements and cor- 
5 responding receptacles. 

According to the practical example, joint elements 6, 7 are 
connected in snap- in fashion. To facilitate disassembly of the 
links, groove 17 is provided around receptacle 10, being de- 
10 signed in this case as an annular groove and open towards re- 
ceiving opening 18 . 

Below joint elements 6, 7, base 16 displays opening 19 for 
accommodating lines or other devices, such as spring bars ex- 
15 tending over several links, below which another opening 20 is 
provided, where all openings 19, 20 are aligned with each other 
when the cable-routing device is stretched out. Openings 19, 20 
are closed over the entire circumference, but they can also be 
laterally open independently of each other. 

20 

To facilitate connection of the pivoting joint, guide 21 is 
provided on base 16 in the form of a web extending transversely 
to the connecting or disconnecting direction. Therefore, to 
connect the links, ball -like joint element 6 can be positioned 

25 roughly on the side of guide 21 facing receptacle 10 and subse- 
quently snapped into receptacle 10. During the connecting pro- 
cedure, the cross-section of ball-like joint element 6 partly 
or completely covers opening 19. Thus, lines or devices can be 
inserted through openings 19, 20 when the cable-routing device 

30 is assembled, where they do not absorb, or have to absorb, any 
tensile forces in the longitudinal direction of the cable- 
routing device. 

To facilitate disconnection of the links, socket-like joint 
35 element 7 is provided with slit-like opening 22, into which a 
tool can be inserted from outside the cable-routing device and 
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pressed against the ball -like joint element, thereby disassem- 
bling the same. To this end, closable openings or closed areas 
provided with predetermined breaking points can be provided in 
guide elements 3, where appropriate, or the guide elements can 
5 also expose an area between them in a certain position. Where 
appropriate, the tool can also be inserted through slit 5. In 
this context, opening 22 displays shoulder 23, against which 
the tool can be positioned in the manner of a lever and thus 
essentially pressed against the apex of ball -like joint element 
10 6 . 

The links form an essentially closed tube (see Fig. 3a) , for 
which purpose both ends of the links display overlapping end 
areas 25, which are designed in the form of spherical cap sec- 

15 tions and can also be separated by a middle section, where 
appropriate. The end areas reach into each other in this con- 
text. Joint elements 6, 7 project axially from the end areas. 
Independently of this, joint axes 6a, 11 of joint areas 6, 7 
are located, in the longitudinal direction of the cable-routing 

20 device, at the level of the centre points of the curvature of 
the spherical cap sections, or pass through the spherical cap 
sections in the areas of maximum diameter. On the whole, guide 
elements 3 extend over the entire circumference of the cable- 
routing device, except for slits 5. It goes without saying 

25 that, where appropriate, the slits can also display a greater 
width. Where appropriate, the end areas of the links can also 
display a different form, provided that angling movement of the 
links relative to each other about the joint axes is enabled. 

30 The practical example according to Figs. 4 and 5 represents a 
modified version of the practical example in Figs. 1 to 3 , 
identical features having identical reference numbers. This 
practical example essentially differs in that the joint ele- 
ments are connected to the guide elements. 

35 

According to this practical example, joint elements 6, 7, which 
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are designed in accordance with the elements of the first prac- 
tical example, are connected to guide elements 3, lying ra- 
dially outwards, by at least one brace 30. In this context, the 
two opposite braces 30 are arranged transverse to connecting 
5 direction or disconnecting direction 8 of the links and are 
perpendicular thereto. The two braces form two guide channels 
4a. Braces 30 are provided with openings 31, through which 
lines or other devices, such as the aforementioned spring bars, 
can optionally be passed. Braces 30 taper radially outwards. 

10 

Braces 30, like base 16 in Figures 1 to 3 , are predominantly, 
or almost exclusively according to the practical examples, 
fastened to only one of the cap-like end areas of links 2. 
Where appropriate, a middle section can be provided between the 
15 cap-like end areas to increase the length of the links. 

To limit the pivoting position of links 2 joined together in 
pivoting fashion, the outer sides of guide elements 3, or their 
face ends, can act as stops 3a or, where appropriate, the areas 
20 of base 16 or braces 30 adjacent to guide elements 3 can also 
serve as stops, particularly if more than two braces are pro- 
vided. 
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Cable -routing device 



10 List of reference numbers 

1 Cable-routing device 

2 Link 

3 Guide element 
15 3a Stop 

4, 4a Guide channel 

5 Slit 

6 Joint element 

6a Longitudinal axis 

2 0 7 Jo i n t el ement 

8 Direction 

9 Longitudinal axis of the cable-routing device 

10 Receptacle 

11 Longitudinal axis 
25 12 Fastening area 

13 Area 

14 Longitudinal axis of the joint element 

15 Web-like area 

16 Base 
30 17 Groove 

18 Receiving opening 
19, 2 0 Opening 

21 Guide 



35 2 2 Opening 



23 Shoulder 

2 5 End area 

3 0 Brace 
31 Opening 
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